| INTRODUC TI ON
Cervical spondylotic myelopathy (CSM), defined as a clinical symptomatic entity, is a degenerative condition which causes nontraumatic, progressive, and chronic compression injury of cervical spinal cord, which is a leading cause of spinal cord impairment in the world. 1 CSM is the most prevalent cause of reversible spinal cord dysfunction predominantly affecting males, and the Asian population (individuals over 55 years of age). 2 A recent study showed that the incidence figure of patients with CSM treated surgically is at least 1.6 per 100 000 per year. 3 CSM has been extensively accepted as a group of closely related disorders caused by multiple factors, including disk herniation, degenerative changes in the spine, infolding of the ligamentum flavum and facet joint capsule, and congenital spinal canal stenosis. 4 Furthermore, as a spinal cord dysfunction, CSM leads to clinical symptoms such as loss of dexterity, poor coordination, motor weakness, and/or sensory loss. 5 A close association has been observed between vitamin D receptor (VDR) gene and skeletal and cartilage metabolism; meanwhile, vitamin D binding protein (VDBP) gene serves as a potential novel marker of renal interstitial inflammation and fibrosis. 6, 7 Hence, the association of VDR and VDBP gene polymorphisms with CSM requires high clinical attention.
Vitamin D receptor, a member of the nuclear receptor superfamily, plays an important role in cellular differentiation and proliferation in a variety of cell types. 8 The gene encoding human VDR is located on chromosome 12 and covers approximately about 100 kb of genomic DNA. 9 Recent studies showed a correlation between VDR gene polymorphism and individual growth and development, which includes VDR TaqI (rs731236), VDR-FokI (rs2228570), VDR BsmI (rs1544410), and VDR ApaI (rs7975232). 10, 11 Previous studies support evidence stating the close relation between VDR-FokI and bone density. 12, 13 Besides, VDR-FokI gene polymorphism affects vitamin D status and may affect the development risk of spinal tuberculosis. 14 It has been previously reported that bone density is correlated with CSM, 15 whereas no correlation was observed between the VDR-FokI and CSM; therefore, this study aimed to ex- [20] [21] [22] However, few studies were conducted concerning the relationship of CSM with VDR and VDBP genetic polymorphisms. Therefore, the aim of this study was to explore the correlations of VDR-FokI and VDBP-Thr420Lys polymorphisms with the susceptibility to CSM.
| MATERIAL S AND ME THODS

| Ethical statement
The current study was performed with approval of the Ethics
Committee of the People's Hospital of Mengyin County. Informed consents from parents or legal guardians of study subjects were obtained. The study protocols were strictly based on the ethical principles for medical research involving human subjects of the Helsinki Declaration. 
| Study subjects
| Polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP)
Venous blood samples (5 mL) were collected from all subjects after overnight fasting and placed in tubes with ethylenediaminetetraacetic acid dipotassium (EDTA-K) for anticoagulation. Genomic DNA of each subject was extracted from the white blood cells using the sodium iodide (NaI) method. DNA content was determined using a spectrophotometer and preserved at −20°C. Polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) analysis was conducted to analyze VDR-FokI and VDBP-Thr420Lys polymorphisms. The PCR primer sequences are shown in Table 1 . 
| Magnetic resonance imaging (MRI) and the Japanese Orthopaedic Association (JOA) score
According to assessment criteria as previously reported and the MRI imaging results of the cervical spine, the number of affected cervical spine segments was recorded. The Japanese Orthopaedic
Association (JOA) score was adopted to assess the severity of neurological dysfunction in patients with CSM. 23 The JOA scoring system primarily includes motor function of upper and lower extremities 
| Pathological observation
After surgery, the intervertebral disk tissues of all subjects were collected and separated into nuclear pulposus and fibrous ring, which were numbered and pathologically detected. Hematoxylin and eosin 
| Statistical analysis
The statistical data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 21.0 software (IBM Corp.
Armonk, NY, USA). Count data were expressed as percentage or ratio, and measurement data were presented as mean ± standard deviation (SD). The genotype and allele frequencies were examined using the chi-square test. Moreover, Hardy-Weinberg equilibrium was employed to verify whether the samples had group representation. Nonconditional binary logistic regression analysis was used to analyze the risk factors for CSM, with odds ratio and 95% confidence interval (CI) as the risk of CSM. All P values were bilateral, and P < 0.05 was considered to be statistically significant.
| RE SULTS
| Baseline characteristics of subjects
A total of 318 patients with CSM and 282 healthy individuals with no history of CSM were enrolled in this study. No statistical differences were observed in age (P = 0.172), gender (P = 0.490), body mass index (BMI) (P = 0.876), smoking history (P = 0.605), and average working time (P = 0.549) between the CSM and control groups (all P > 0.05), while the time to bend over desk working was significantly higher in the CSM group compared to the control group (P = 0.003 < 0.05) ( Table 2 ).
| Genotyping of VDR-FokI and VDBP-Thr420Lys polymorphisms
Genomic DNA was amplified by PCR. The PCR products, namely VDR gene segments, were digested by restriction enzyme FokI in a water bath, followed by electrophoresis in 3% agarose gel and analysis using the BIO-RAD gel imaging system. The allele of FokI changed from T to A/C/G (also from f to F); that is, if genotype was TT (hereinafter as ff), it was considered as the recognition site of (Table 3 ).
As shown in Table 4 
| Correlations of VDR-FokI and VDBPThr420Lys polymorphisms with the pathological features of CSM patients
As shown in Table 6 , VDR-FokI polymorphism was associated with nucleus pulposus capillary invasion, necrosis, hyaline degeneration and fibrosis, genesis and hyperplasia of cartilage-like cells, and fibrocyst in the fibrous ring (all P < 0.05), and it was not correlated with other pathological features (all P > 0.05). Evidently there was 
TA B L E 2 Comparison of baseline characteristics of subjects in the case and control groups F I G U R E 1 Electrophoretogram of polymerase chain reaction (PCR) products of VDR-FokI (A) and VDBP-Thr420Lys (B) polymorphisms. Note: VDR, vitamin D receptor; VDBP, vitamin D binding protein no association of VDBP-Thr420Lys with the pathological features of
CSM (all P > 0.05).
| Logistic regression analysis of risk factors for CSM
With CSM as a dependent variable, the baseline characteristics of individuals in the case and control groups (age, gender, BMI, smoking history, time to bend over desk working, and average working time), and VDR-FokI and VDBP-Thr420Lys polymorphisms as independent variables, these factors were enrolled into the multivariate logistic regression model, and binary logistic regression analysis was performed to determine the risk factors for CSM. As shown in Table 7 
| D ISCUSS I ON
Cervical spondylotic myelopathy is the most prevalent spinal disorder, affecting patients over the age of 50 years. The complex pathophysiology of CSM includes mechanical spinal cord compression due to anterior compressive osteophytes, spinal canal stenosis, and spinal hypermobility. 24 Recently, several studies have focused on exploring the correlation between CSM and gene polymorphism. 21, 22, 25 In this study, we explored the association of the distribution of genotypes and allele frequency of VDR-FokI and VDBP-Thr420Lys with CSM through the case-control method. As a result, the study was indica- for short-length protein lacking three -NH2-terminal amino acids. 9 The variant of VDR protein (lacking 3 amino acids) is a more potent transcriptional activator, which could perform its functions via regulating cell proliferation and division compared to the ff genotype. 29 The f allele (with restriction site) initiates translation at first ATG site and encodes full-length VDR protein, while the F allele encodes for the more functional shorter VDR protein. In addition, recent studies observed a close association between VDR gene polymorphism and intervertebral disk degeneration (IDD), which highlighted the functioning of genetic factors in the occurrence and development of IDD. 30, 31 Furthermore, polymorphisms in VDR gene were previously associated with IDD process, and the combination of wild-type alleles of TaqI, ApaI, and FokI polymorphisms decreased the risk of IDD. 32 Moreover, the results were indicative of no evident association between VDBP-Thr420Lys polymorphism and CSM. Contrarily, a recent individual study reported the ability of VDBP to be transformed into a potent macrophage-activating factor and linked with an actin-scavenging protein in the vascular and extracellular system. 33 Additionally, VDBP-Thr420Lys has been observed to be more frequent in the healthy population than in inflammatory bowel disease cases. 34 Therefore, it is essential to further explore whether VDBP-Thr420Lys polymorphism is associated with CSM.
In addition, our data indicated the association between VDRFokI polymorphism and nucleus pulposus capillary invasion, necrosis, hyaline degeneration and fibrosis, genesis and hyperplasia of cartilage-like cells, and fibrocyst in the annulus fibrosis.
Annulus fibrosis cells exhibit a fibroblast-like morphology in the outer region but resemble chondrocyte within, whereas the nucleus pulposus cells resemble chondrocyte more, with single cells in matrix-surrounded lacunae. 35 Gruber 
| CON CLUS ION
In conclusion, our study provided evidence highlighting the close association of VDR-FokI polymorphism with the susceptibility to CSM.
Novel evidence for the role of time to bend over desk working in the development and progression of CSM was discovered and provided.
However, the sample size in our study was very small and limited to discover the effects of the environmental factors and the interaction of genes on CSM. Nevertheless, our future studies will emphasize on large sample sizes to explore profoundly the mechanisms of other susceptibility genes in the occurrence and development of CSM. 
TA B L E 6 Associations of VDR-FokI and VDBP-
TA B L E 7 Logistic regression analysis of risk factors for CSM
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